Obejctive: Validation a self-administered form used by patients to record their food intake and compare the recorded data with the observed intake. Design: Data were obtained from an unselected cross-sectional group of hospitalized patients. Subejcts: Forty-®ve adult men and women volunteered to participate. Five of these dropped out. Methods: Observed intake at breakfast, lunch and dinner was obtained by recording the servings of food before they were served to the patients and subtracting weighed leftovers. At meal times the patients recorded food items eaten in fractions of amount served to the nearest 25%. Setting: Inpatients from ®ve different wards at Rikshospitalet, Oslo.
Introduction
Undernutrition is not an uncommon problem in hospital patients with medical or surgical disorders (Weinsier et al, 1979 Sandstrom et al, 1985 Larsson et al, 1994) and is often not recognised (Mowe & Bohmer, 1991; Larsson et al, 1994; McWhirter & Pennington, 1994) . Undernutrition has also been found to adversely affect the hospital course (Weinsier et al, 1979; Christensen, 1986) .
The dietary intake during the stay in hospital has been shown to be far below the estimated requirement and often less than the intake at home (Weinsier et al, 1979; Sandstrom et al, 1985; Waage et al, 1987; Larsson et al, 1994) Studies have shown that nutritional intervention can improve nutrition status (McWhirter and Pennington, 1994) and clinical outcome (Delmi et al, 1990; Breslow et al, 1993) . In the study by Breslow et al it was the quality of the nutritional support that was of signi®cance. There was a signi®cant decrease in the total surface area of pressure ulcers in patients who received high-protein supplements but not in the group who received normal protein supplements.
These circumstances emphasise the importance of food intake during the stay in hospital. We are not aware of any reports to date on the use and validation of a self-administered form to record food intake among hospital patients. The purpose of the present investigation was to evaluate the validity of a self-administered form used in our hospital, and to see whether it could re¯ect the actual intake of food in an unselected cross-sectional group of hospitalized patients.
Materials and methods

Patients
Seventy-®ve unselected patients eating either a normal or a diabetic diet were invited to participate, of whom 14 patients were discharged too early from the hospital to be of interest in testing the usefulness of the form. Therefore, these 14 patients were not taken into account in looking at the nature of the nonparticipants. Of the 61 eligible patients, 45 patients (mean age 52 years, range 19 ± 86) from ®ve different wards (dermatology, neurology, cardiology, gastroenterology, kidney) volunteered to participate. Of the 45 participants, 26 (58%) were women and 7 (16%, 5 men and 2 women) were bedridden. Among the 16 eligible nonparticipants (mean age 56 years, range 26 ± 75, 19% bedridden) there were 6 men (mean age 63 years, range 55 ± 75, one bedridden) and 10 women (mean age 52 years, range 26 ± 75, two bedridden). Of the 16 eligible nonparticipants only four patients (one man and three women, mean age 45 years, range 30 ± 65, non-bedridden) indicated that they did not want to undertake the study; another three (women, mean age 68 years, range 65 ± 75, one bedridden) felt too sick. For the other nine patients there were different reasons why they could not participate: fasting (n 3, mean age 58 years, range 35 ± 75), the use of a special diet (n 2, mean age 60 years, range 55 ± 65), problems with writing (n 3, age 67 years, range 62 ± 75), and dyslexia (n 1, mean age 26 years).
Dietary assessment Diet. At Rikshospitalet the patients' food for breakfast, lunch and dinner is served on plates prepared for each individual patient in the kitchen in standard portion sizes. The diet at the hospital follows mainly the Norwegian meal-pattern, with two to three meals consisting of bread with various kinds of spreads and only one hot meal per day (dinner). At the hospital, warm soup may occasionally be served in addition for the lunch and the light evening meal. Milk was served for breakfast and lunch. A raw piece of vegetable (carrot or Swedish turnip) was always served for lunch, and sometimes salad with accompanying dressing. Dinner consisted of meat or ®sh dishes, potatoes or sometimes rice or pasta, vegetables and desserts or soups. With the evening coffee the patients had the opportunity to help themselves to some snacks, often muf®ns.
The self-administered form. A self-administered form was developed that was adapted to the hospital menu and covered the intake for one day (Figure 1 ). The principal items of the different meals were included in the form. For breakfast and lunch there were spaces for writing down different spreads; these were the places to note number of units of certain foods (for example, number of slices of bread, packets of margarineabutter). The food items eaten were recorded in terms of fractions of the servings consumed to the nearest 25% (100%, 75%, 50%, 25% and 0%). Drinks and food items consumed between meals were reported at the bottom of the form by standard sizes, by glass or by cup.
Observation of intake. The observers (two students in clinical nutrition) recorded breakfast, lunch and dinner eaten by the patients during one single day for each patient. This was done on nine different days representing nine different menus. Type and number of food items for breakfast and lunch were recorded. For dinner the whole plate was weighed and the different items were recorded. Uneaten food was weighed and the records were checked after each meal by the observers. Standard portions from the menus were used as served amounts except for milk. The patients' record for amounts of milk were used for the calculation of nutrients, because there were practical dif®-culties in observing whether a patient got more milk than one glass during the meal. The leftovers of milk were weighed. Standard portion sizes of served food were used to transform the percentage stated by the patients into amount of food intake.
Recording of intake. On the evening before the day of assessment, the patients received the form and detailed verbal instructions from the observers and were also given written information on how to record the food served and how to note the amount of food items eaten. The patients were instructed to record their intake during meal times. An example of the instruction given along with the form was as follows: The patients were asked to notice what they had on the plate and how much before they ate and write down in the empty spaces under`Spreads' and`Served (x) F F F ' the type of spreads, number of slices of bread, packets of margarineabutter; under`Lunch' the type of hotacold dish; under`Dinner' the type of dish and so on. They were shown how to record fractions of the different servings eaten: all (100%), threequarters (75%), one-half (50%), one-quarter (25%), or none (0). They were instructed how to note at the bottom of the form what they drank with their meals (coffee, tea, type of milk, juice, etc.) and how much. The form was collected after the evening meal.
The comparisons between patients' and observers' records focused on the following questions: (1) How well do patients remember to mark all food items served? (2) Figure 1 The form the patients were asked to complete.
How good is the ability to mark the right amount of food eaten? (3) How good is the method in giving an estimate of a patient's intake, with the main interest on energy and protein intake.
Analysis
Data were analysed using the program SPSS (SPSS for Windows, Release 6.1.2, SPSS Inc., Chicago, IL, 1995) . Intakes of energy, protein, fat and carbohydrates were calculated for the patients who recorded all three meals, using the computer program Kostplan and the Norwegian food composition table (National Nutrition Council, 1984) . Since the sample was small and many of the data were skewed, nonparametric statistical methods were used. Differences between the patients' records and those of the observers were tested for statistical signi®cance by Wilcoxon signed-rank test. Spearman rank correlation coef®cient was used to show the associations of differences for energy, protein, fat and carbohydrates with the difference for number of foods. The observed amount of foods eaten (served minus leftovers) were expressed as respective fractions. They were compared with the fractions registered by the patients by Kappa test for bread (n 38), margarineabutter on bread (n 38), cheese on bread (n 34), jam (n 29), main dish for dinner (n 32), vegetables (n 31), potatoesapasta (n 31), and dessertasoup (n 32). P values 0.05 were regarded as signi®cant.
Results
Patients
Five of the 45 patients were excluded because of incomplete registrations (one bedridden man, age 48 years and one woman, age 76 years) or because they did not return the form (three men, mean age 63 years, range 60 ± 68, two bedridden). Twenty-six patients (9 males, 17 females) recorded all of the three meals. It was not possible for all the participants to record all the meals. Sometimes they were fasting or were away from the ward for examinations or other reasons. The distribution of the subjects who recorded the different meals and were also observed was even (Table 1) . Twenty-four women (mean age 50 years, range 22 ± 86) and 16 men (mean age 54 years, range 19 ± 78) made complete records and were included. The mean age was 52 years (range 19 ± 86 years) and 4 were bedridden. Eighty-three per cent of the patients were between 31 and 70 years of age. There were no differences in age by sex, by ward or by whether the patients were bedridden. Table 1 shows how many times different meals and average number of foods per day were recorded. The patients omitted a signi®cant number of foods at all three meals.
Number of foods
For breakfast and lunch the average of the number of food items omitted was close to 1; it was less for dinner. Nineteen per cent of the patients had omitted ®ve or more food items. Foods they often omitted were spreads, including margarine, and the piece of carrot or Swedish turnip at lunch.
Amount of foods
There was good agreement between the patients and the observers for the amount of bread (Kappa 0.79), cheese (Kappa 0.67), jam (Kappa 0.68), main dish for dinner (Kappa 0.68) and potatoesapasta (Kappa 0.79), and very good agreement for dessertasoup (Kappa 0.92). The agreement was moderate for margarineabutter (Kappa 0.44) and vegetables (Kappa 0.45). P was less than 0.0001 for all the Kappa tests.
Nutrients
The medians show that the patients underestimated the energy intake by 231 kJ (55 kcal). The medians show small differences between the patients' records and those of the observers for amount of protein and fat, but greater differences for carbohydrates. The distribution of the difference against observed for energy in Figure 2 shows that the differences for energy are skewed towards underestimation. The difference against observed for amount of fat and carbohydrates showed a similar distribution to that for energy. The difference against observed for amount of protein was less skewed. Figure 3 shows the association between the difference for energy intake against the difference for amount of margarineabutter. This illustrates that the difference for amount of margarineabutter had little Validation of self-recorded food intake L Fùrli et al in¯uence on the difference for energy. The same was true for the other food items. The association of the difference for energy against the difference for number of foods is shown in Figure 4 (r 0.68, P`0.001). The associations for grams of protein, grams of fat and grams of carbohydrates against the difference for number of foods were also positive. r 0.50, P`0.01; r 0.75, P`0.001 and r 0.52; P`0.01, respectively. Two patients with an underestimation of energy over 20% presented seven or more food items forgotten. None of the patients overestimated over 20%.
Discussion
The results from this study show that the patients signi®-cantly under-reported the number of foods served. The patients underestimated the number of foods in all three meals. This resulted in a signi®cant underestimation of energy (231 kJ 55 kcal)), but not of protein. There was good agreement between recorded and observed amount of food for most food items. The agreement was less for margarineabutter and for vegetables. Figure 3 shows that the difference for margarineabutter had little in¯uence on the difference for energy. The same was true for the difference for vegetables. Therefore, the underestimation of nutrients for the three meals was mainly due to the patients omitting to record certain food items that were served. There was a positive association for the differences between estimated and recorded energy against the differences between estimated and recorded number of foods. Food being omitted had little in¯uence on the percentage energy of energyyielding nutrients. On average, breakfast, lunch and dinner accounted for 85% of the energy intake in the hospital diet. If the underestimation of the coffee meal and the light evening meal was the same as for the main meals, the underestimation for the whole day would have been about 271 kJ (65 kcal). For most patients the self-administered form gave an acceptable estimate of their intake, but for some patients the recording was unsatisfactory. Two patients (8%) had an underestimation of energy over 20%. They omitted seven or more food items. One reason for the patients forgetting several foods for breakfast could have been the number of different ingredients. The raw piece of carrot or swede was the most omitted at lunch: it may have been considered a less important part of the meal. True omissions may have taken place if the subjects, in spite of instructions, ®lled out the form on a later occasion and their memory failed.
The mean observed intake of energy for the main meals was 6043 kJ (1439 kcal), representing 85% of the menu. The mean intake for the whole day would then have been about 7109 kJ (1693 kcal) for the group: 7887 kJ (1878 kcal) for men and 6698 kJ (1595 kcal) for women. The intake seems low, which would be in agreement with previous studies mentioned. The hospital menu is planned for an energy content of 9 MJ (2.15 Mcal). More studies are needed for more detailed information about the low intake. The study population represented a wide age range, and was not representative of a certain patient group or nutritional status. Using standard portions to calculate the patients' actual intake could lead to some inaccuracy in the absolute amount of food, especially for dinner. The variations in servings of bread and spreads were small. Food items eaten between meals are also a source of some uncertainty regarding total energy intake. Our study was designed to validate the self-administered form, and the patients recorded their food intake for the main meals during one day only. One day may be too short a time for estimatation of energy intake. However, the results from a pilot study in hospital patients suggest that 1-day caloric counts may be a valid alternative to 3-day caloric counts (Breslow & Sorkin, 1993) .
No similar study has been conducted in patients to allow direct comparison of results. However, the same methodology was used in a study among American soldiers on a ®eld exercise (Wenkam and Fox, 1989) . The soldiers estimated the percentage of food eaten from military rations to the nearest 25%. Researchers weighed the rations and the leftover foods. The self-estimated and the weighed values were not signi®cantly different. Items appearing in the selfestimated data set and not in the weighed data set were added to the latter to create a reference that was believed to represent the food intake more closely. When this was done, the self-estimated values were signi®cantly lower than the reference values for energy and all nutrients.
A Finnish study validated the estimated food diary method by comparing recorded food and nutrient intake with actual food intake as observed during regular meals served cafeteria style (Karvetti & Knuts, 1992) . In that study the observed and the recorded food and nutrient intake were quite similar. There was not only omission of foods as in our study but also addition of foods that were not actually eaten. Adding of foods was not observed in our study. For food and nutrient intake, addition of foods would compensate for omission. Krall & Dwyer (1987) compared nutrient intake from food diaries with actual intake for 17 persons who were Figure 4 Difference between patients' self-recorded and observed energy intake (kJ) against difference for number of foods in 26 patients. Percentage with more than 20% underestimation. *P`0.02; **P`0.01, Wilcoxon.
Validation of self-recorded food intake L Fùrli et al admitted to a residential metabolic research facility. They found a similar underestimation for energy and protein (95% and 97% of mean of actual intake) as in our study (96% and 98%, respectively). Studies using double-labelled water estimates of total energy expenditure to validate self-reported energy intakes have demonstrated that the majority of these are systematically biased towards underestimation of usual requirements (Livingstone, 1995) .
The meals not eaten by the patients were not recorded in this investigation. This system might be used to identify food wastage. Missed meals should then be recorded.
From the results of our limited study, a self-administered form adapted to the hospital menu appears to have acceptable validity for most patients and could be a tool for estimating intake in groups of patients. However, for usefulness on the individual level, omission of food items should be checked.
